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Tha present Invention rolatcET to a doiibul hygiene 

itevice. os it were, or a photoelectric chemical reaction bypa 

capable of providing a dental hygiene of fact through an 

oxidation- reduction ruction caused whan light Cxnorgy is 

converted into cloctric energy satisfying four conditions: light, 

n-bype semiconductor, water and teeth. 
\> « 

Xt lo known in rocont yearn that fluorine ia 
advantageously affective for teeth; bhua, nome tooth pwtoB 
contain, this fluorine, 

10 

Howovor, the surface of teeth c o.a being in contact with 
apuburo having a lower pH value than tooth tissue r ha* 
charactGriatica preventing permanUoa of anions auoh as the 
fluorine, thereby suppressing the affect of the anions. 

!55 

Accordingly, there hns been provided a method in which 
a battery or <a general electric Dover source is used end * 
negative, electrode ia provided zct a portion of a tooth brush 
Implanting a bruab while gum ia uae<J as a poaitivo elect-redo 
20 whllo using Uio fiuraan hody aa conductivo ;fl©Ems whoreby an 

electrolytic reaction as expressed by the following forumla ia 
caused through sputum or driving water* 

tl 2° ~ > 1/2 Oat + + 2o" <uoaitive olftdtrcKle) 

t in -f- 2o" > (negative electrode) 

thus ; 

30 H^O ~— > 1/2 U 2 + H 2 

Thus, the per moating of the aniona auch. as fluorine 
into the toptn tissue* is promoted. 

VJ . However, in- the case, of this method, sinco tho human 
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body having conyldarablc electrtc resistance i* used a* a portion 
of circuit, relatively largo electric power is necessary for 
causing the abovo rea13t1J.cn, 'Jhftra Ik also anothBr disadvantage 
that the electric current needed for tho react ion often fails to 
flew dcx© to a difference la reistanca depending .on tha 
individual. If: a high voltage is employed for overcoming the 
above difficulty, tuero occurs tinman health haaard, 

Tho prBneot invent ion pravides a danfcai hygiene deviCB 
which overcomes the aforementioned prior- art disadvantar/ea and 
which is capable, of effectively csontr .touting fan improved dental 
hygiene preventing decalcification of teeth duo to decrease in pH 
value and prevent tag tooth cavity or pyorrhea through 
dBcaniponltlou of dental placjua oc ^opoalted pigment. 

According bo the invention, the' dental hygiene device 
camjoritfaa a body ineludj.ag en Inserting portion to be inserts 
into -the mouth and placed to react nith water and/or sputum and a 
oxip portion in pe exposed* out of tho mouth and an n-fcype 
semiconductor ' accojrurtDd at ed in the body and adopted for causing 
photocatajysl: reaction us at least a portion thereof is inserted 
into tho mouth to coins Into contact with water and /or scutum, tha 
n-typB flemlconductnr paing footed a thin layer on a surface of 
a conductive member. 9t*M<rMy-*^fr thin layer n~tyoe 
semiconductor focrod on tlis surface of tho conductive moinhor ha* " 
a thickness su©&4*es: than 1 ^m. 



Pr&ferably said n-type aemiconduc tor la obtained as 
■ semi conductor povder used hu a i;aw material the* afore is treated 
by a method, selected from the group including a pressure 
moulding, sintering, Cvd, -vacuum deposition , sputtering and ion 
3fl ■ plating. Preferably said lnaoxrtlng portion is form&a separately 
frow said grip portion so as to be detachable from the same, 
suitably a a id n-type semiconductor has a lead.ing edge thereof 
toward said inserting portion disposed adjacent a brush provided 
at said Inserting portion. 
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What the pcoaffinb invention Bssnntialiy differs from the 
prior art J.D aa follow, jfn confccaa-fc to the prior-art ;tn which a 
high voltage is needed (Toi; causing tho oxidation- reduction 
reaction, according to the present .Invention, s.Lnco tha 
semiconductor J.s er/iployed for causing the photoelectric chemical 
reaction, an advantageous effect may bfc obtained even without 
y using electric power, The present invention is? also 

advantageous, as particularly described later, in that evon in 
tho case of using elootrlo power in combination a sufficient 
effect jnay 1>b obtained with a low voltage which doog nut poso 
whatever human health hazard. 

lu 

Itt this specification, it is to be cioted, Um oxidation 
moans removal oi; electron rj;oni a cortain matter and reduction 
mfceiuR acceptance of olectrna, 

Lj Tno present Invention provides a dental hygiene device, 

comprising: a body having an Inserting portion disposed to be 
inserted into a mouth and to respond to water a*a/or sputum; and 
an n-LypB eendcoxiductor accommodated in svaIS body and adapted for 
causing a photoelectric cltRmical roaction as being at leasft 
partially inserted into the jnoufch to coma into contact with thB 
water end/ or sputum } a direct current source disposed in s*id 
body ajid connected to said semiconductor; end a good conductor 
disposed in said body and connected to anjw semiconductor/ 
wherein, ns Bald inserting portion is inserted into the mouth, 

21* said a- type SGsai.ccuduotor, said direct current source and said 
good conductor axt togotlur with to constitute* a circuitry. 
• Suitably saJ.d good conductor comprises a /uetal having a good 
corrosion resistivity, preferably said Jtietal having a good 
corrosion relativity is selected from tiie group including 

30 . stainless steal, Tl, VL alloy, Al alloy, precious metals and 
precious metal alloy a. suitably said n-type semiconductor is 
Selected from the group including T.(g 2 , 35rO a , Fe^. DOtfirably 
s£\Xd n--typa semiconductor is selected from the group Including " 
TlO^j ?4jrC>2r re x 0 3 . 
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<i'ha present Invention will be de/rcribod in grater 
<5ata.tl horeinnfter wlfch reference to bhe accompany :1ng drawings la 
which : 

tfig, l if? a partially cutout front vioi* ahowiag ono 
embed imant of a dontal hygiene dwide related to the peosenb 
invention, 

\' 

Pig. "2 la a view illustrating tha principle of the 
donta! hygiene device relabod bo the parent invention, 

Fi<j. 3(a) and Fig, J(b) are feapBctivolv a partially 
cutout front view aiming anobhar embodiment of the dental 
hygiene <tevic© relate to the present invontion. and a vortical 
section of bha oiavico shown iu i?ig t 3(a), 

Pig- 4 is a vlo« illustrating the principle of the 
dental hygiene dovlce related to the presort invention, 

Pig. 5 is a partially cutout front view shearing still 
another oinbDcUment of? ttie apparabua related bo biie present 
invention, 

tfig* G la a partially cutout front viow showing a 
fur.thor ombvdiment of the device related to tlie proaant 
invention, and 

Fig, 7. is a partially, cutout front view showing a stiXl 
' Putt her embodiment of the dental hvgiane ffeyico related; to tho 
■ presenb invention. 

Aa shown .in pig. 2, .whan light strikes the- n-type ■ 
semiconductor 4 exposed froin th© niouth, the n-typa s^iconduefcor 
acts aa photooatalyfjt bo/cjauae a photocloctr.ic chemical reaction. 
' Kore- particularly, whoa th© ; n-type semiconductor 4 .formed on. a 
surface of a conductive member is exposed to the ffolution, a 



4 - 
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difterojico between a Fermi level of the n-type tfomi conductor end 
PKitUblau-reductiftri electric nobfcntinl of l:He solution vanultu In 
0 formation of schohl;kr»y barrier on thu surface ©JT th* n-type 
samiconolixctor, causing inwardly of the- fifecniconducLor a potential 
gr ad ion t, i.e* a deflection of band, whereby a space-char go lay or 
is formed. If light {h ia illuTOinaLcd thereon, electron of 
valence band As excibad into a conduction band Uieraby Cormino; a 
poal Lively charged hole p + in the balance band and oxclbsa 
olectran. e" in the ccunducLion band,- whereby 



2Ai • 
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there OG^urO an oxidation roaction on the I.I 1 timinate-cf 
Cfucface .In whtuh the electron itf removed fxJOm a 
eiibetance in the Bolut.ion- For exampLo r oh the 
Surface of the frenri conductor, eJeettVu ig remove^ from 
5 H*0 molecule thereby generating a highly aotl.VO OH 

r&dicul. Thrift 0>j radical ie capable of decomposing 
organic acid Buch a,s l&C'fcjLc a Dirt which As uorjceivctf to 
be direct canae of dotifcal plaque .loadirtO to pyorrhea 
ox oJ: dot'alcltXonition of tooth and the radical te *Jjuo 
10 oftpablo of el fw .In citing ciepoaited pigment. 

On the otter hand, the excited ol Outran b'" Hn the 
ooiul action band Is moved by the potential gradient of 
tho koace-chargo la/ur into the somicunductor body and 
then proceeds to ft bac\ thereof (ft. vioinity of heefch) 
15 wharehy there occurs! ft roduction reaction for 
supply iny electron to the aubstanc* tci bhe BolutJ.cn/ 
thiift contributing to the oral hygiouo, Thia reaction 
Is, lor example, production oQ E a. with dlBappefi ronco 
Ot: H *" . In Uhip cobb; to be fflOi© apec.t f ie, fche n- 
20 hypo aemicofitfutfUojc 4 1b formed as a thin- xi- type 
r^fcifl I conductor . layor 5a on* a oonductive meiQboz 4b 
fornud-of mftketl eui.cl the l*k** According) y P the 
excj.tod electron jo tha conduotf rm. band moves S.n&dtiu 
the conductive mpYab'fjr 4b before disappearing. a.R b^itKf * 
're- combined wSfchlho hole in the v& lonce .band l.nside 
tKe bitfnicqndtictar h'o<iy, thus.' the reduction .react toil 

■• . ■ "* -5- " 
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r : or supply!^ tho electron tc? thn subHtance in the 
Solution yauBsc) ftClMciently » It ia to h* } noted 
Lift co that the semiconductor layer 4a on fcJiw surface of 
the tfoniiluctive cnojiiber *b G'houlcJ bn as thin as 
possible, preferably as thi.O ub I ^in because of: bhtt 
fo.Vu>w in<j .re a boll If the Jjecatoonchictor lay or 4 a ha 3 a 
short thickness, it in possible* to fovro suba^.EintUUY' 
O^O the «chrjU:Jc.oy barrier tx> bo formed OA an oute* 
aur^aco of thXs layer 4 a wheroby it beoomaa easier to 
supfjly the eXetoklvn to the cubatance i.tx Urns eoIuhj.OH 
and coneetjuently thB efficiency of bno mdvctlOA 
re a ot J on may bfc onhunced* 

Aibo, it is conceivable to form the de\>£\ai 
hygiene <3«vioe t>ot only of tho. 11-type s oral conductor 
attached l.o the body but also .oi' a direot current 
power source *in<S of a good conductor, theae as ft whole 
acting as * circuit*, when Inserted into fch* mouth to 
become active, 

ECcauDB of the tlifferftjicso between ftfio oxidation- 
reduction elactrio potential pf; th*o solutt™ and th<* 
i^erml -lovel n ? Uie n-type" Semiconductor, there is 
formed too iJcbo1;ttoy barrier on the surfaoo of the u- 
type semiconductor, couBdncj the potential grarUftttt, 
i<e* th« -def 1.C!CCion of ba/id inwardly of fc)io 
semiconductor body, v/herehy fcho apsce -charts layer la 
formed rtiu'intaf nitty energy equilibrium, .in this 

-6- . 



http ://p atents 1 . ic . gc . ca/fegi -bin/any2html 



012851 lOdis.afp Page 8 



gnnrlJ tion, if licjhi is ill urn iil&twi thereof, as shown 
.in IM.cj* 4, the light o*vitfct:ioo cwu&ea *n excited 
electron in thu uOnductio/i band and a hole p+ in 
the valency bund. 1h iii axalltad electron b movea into 

f> the semicoiidwutyf^ l:hf>(i Onrfclier into a metal 'B 1 uucl 
finally reachuS a J/.ooth 'o' hy way of a htaiiaA body, 
causing u setiucbi.au i?oac?1;:l.on on a aurfacs of the L'oobh 
'u 1 . For Jns"ttinco, the electron having reached Lho 
tooth "1/ reclncftA H* loading to decalcification of bhd> 

10 tooth thereby to gonocabe H % • This mean a that it 

possible ti/^neutrulikjo nH lowered by dental plaque 
attached to the booth thereby advantageous Ly 
preventing thB decalcification ot boftfch re fin 1 ting from 
a decrease in pH value. In thi« way, a circuit is 

M facacd having as Us opposite electrode the LooLh 'D' 
by ^ay oP' the human body '<:'. 

-V- 

On the ohhev hand, -the hole p caused 111 thti 
valence band yutc electron from the water in the 
solution thereby causing *n oxidation reaction, for 

20 example, on the. uuri&ce of ^he asm i conductor, the hole 
. p * guts . electron to prrtfuoa highly active OK radical* 
'I'his OH .radio*! JLsr capable of decomposing -or rj a nic aoid 
Huch- as lactic "acid v/hioti nnnce.ived to be direct 
cause of dental pLciquu lj!&0.ii*g ho pyorrhea or of 

25 . decalcifictttiOCi " Of booth aiu3 the' radical- is also 
capable of elijiiiua dojpcif: i.terl pigment, such effect 
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is also conspicuous for gi, mut^ns Which itf conceive^ 
to he ba.ofcOC.ifi responsible for tooth cavity, thereby 
vox/ effective f,y nar eying out on the whole prevention 
of tooth cavity or pvorrhtwi and beautl C.l cation oJ! 

S tooth. in thiB case, i.t :i« to be noted, if h|u* rt-fcype 

semiconductor iB conatihul;^ by tfubHtawces nuch &i> Tlo^ 
a.nd Ad jjot connected to hho direct current nourof;, uto 
en^cgy li*vei In the v/*l,fcOCO i>and 1b conaiderab Xy 
positive providing strong OKidatiou offset? however, 

10 atnoe fcho t>nex<jry level in the conduction hand is not 
so rxotftitive, the reaction efficiency ifl aot so hiyh. 
ftccoiding to the pvoftOAfc invent ion, however, uineo the 
Ci-tVps semiconductor i.M connected to the direct 
current sourcft, the energy level in th£ Conduction 

16 ban<S may. Ua sufficiently nacja I'.jtvc. ' Aa a result, ifc \u 
possible;' to promote hli» o nidation -reduction reaction 
htorcby to enhance the itlij: Ut Loney of the phatociloctr ic 
chemical reaction. . That; J,& fco say, the connect; .ton of 
hlu> s ujiii conduct or to the- direct current Source serves 

20 .to; promote the reduction reaction on the tooth ourface 
awl as; a result to furt-Jjur enhance tho OKidcttion 
iTQactioji , of- the semiconductor* " 

described above j Uh© combination nt: (:b<j metal 
"B 1 i\\ ohmic' contact vt.(:ft* fchO semiconductor (tod .the 

25.. direct- current 'isourreo 5 helps l;o proamte the 
. nxidati cm -reduction Return in the mouth* Tta'COforu, 



-ft 
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comparer! with l:h* oonvontXfHW J. d<infc«l hyn:le»* device* 
using a bat tor y and the. Like, a Ivlgh voltaic ?ou;;c<: 
tfh.Lch jnay be da tr j menta \ £or huui&Xi health L* not 
nuu<*SE.ory. 

D In thie ae>r.t t ;Lfc la to bo noted, the n-type 

tfujni conductor need not necraesarlly be log III fed as fclifc 
thin Layer ?jhown in r-'itj- 5, 

•Plie .l.icjlit neodod for etfclticig the n-type 
Uoml conductor in thJ.ft J.nvcutlon cwlilfii/cisay natural 

tO X.l.cfJi b -Jiiuh uu Bun light or- avbLClotAl IH'tik SUCfh As 
electric 1.1<fhk. 'i'horeforo, the clontal hygiene dev. Ice 
fcceoBdlug to th© pre Bent .Invention j.s capable of 
effect: lively prove/it lag tooth cavity, pyorrhea arid the 
like without pcoviriin? any detrimental affects for KUe 

15 human body. 



PJ: of erred embodiments ot s dental hygiene flevtaa 
20 will now be particularly described tfiUi jiuforence to 
thfc accompanying drawings. 
. . As shovn in Pig, 1, a tooth brush body 3 JCormed 
^OnOral of synthetic resin and the like 1& 
essentially constituted by an insert J.ncj porfcluo 
25 VAi'tiully'- implanted with brush '1a and' by a grip 



3 - 
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portion 2 to bo oxooaed out of the mouth* Insido th<: 
bntlv 3, there l<j inaorterlly provided an n-type 
semiconductor 4 oi ? a narrow wJdfcJi extending from the 
AnHArtioy portion l to the grip portion 2, & thin 
semiconductor layer 4a bolng formed on a surface of 
the n->t.jrpa tfejiiiconducsfccix <3. The width of this n-»kypo 
HBiuiconducbor '1 should be- ao predefcoriiiiried as to 
^ pBxm.lt thu asm i conductor .4 to be AcicbnunodBteti i.ti Lha 

Docly 3 and in this. etii&Jb&Btarant the 6 on loon duo toe 4 hue 
10 a linear configuration having a trldtb of approximately 
3 mm. tfhe n-typo tumt conductor 4 may alan havo a 
narrow atrip configuration- The n-typ* bbm i conductor 
'1 ufted in this eraobudiiae-nt was fonnod by r<>ri ~h">nting 
at U00 to ISOoV? for Oji® or two mlnOte-B a T:L hav'mi; a 
15 bar like shape- with its dianaoter X mm e,nd its length 
50 jnifi cud haviwj.a purity OJL : 99.4 \ft r the cob/ producing 

nq&. j< a > and 3(b) show b tooth brush as ano thai- 
em bod.tmoiit of th* den tiii hygiene doviou related to the 
20 pr bbb at .invention* This tooth hru&h also inoludo* au 
n-typ« so/ni conductor providing pho toolcctr Lo efffoct. 
'i'his n-tifpo semiconductor 4 oas its on© end Competed 
. to a mitral Ti as. a good conductor 6 OMuic -contact a bio 
with the 5 fcftvi conductor.. Between the yood conductor C 
25 and the S&mi conductor , there \% IjiBorted a bwfctury 
.acting v$ « direct- entrant Bnuxce 5. 

it*- . 
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Further, lnsM« tin* body 3 at tho dental Ix^yion* 
de'/U'fi shown In Viq. 1 and Vi<j*. a (a) and 3<b), thci'u 
is formc« a groove fur watching wm*.i?j:, And, fchfc 
photoelectric oho in leal inaction i& & Ef actively 
promoter! thCCmgh the water deposited in fchfc groove 7< 
In the ca*fc Cho *>e.«ii conductor: 4 ie formed transparent, 
substantially tho vhols o± fchtf SOjii ieond uctor 4 flay be 
ill if «x tad into the mouth *Lbh only a Bi.de Action 
thoraof being oxposorJ to the OUttfide* Fuvfchor, It is 
Also pOGB.lbl.0 to ciiapoee a si do leading ftdqo Of th.e 
.inserting portion 1 of iiho tffc>Kii conductor 4 shifter] 
LCOjii the position Bhown in Fi<f_ 1 and Fig* toward 
fcho vicinity of the bm?a la- »ith th:\,v arrangement, 
the pho too toctric csflcftiucil reaction of the 
semi, conductor A act? more ef fecf: t.voly on t.h* tOfcfch. 

The semiconductor 4 may bo" cone t Ifcu fcod, in 
addUiun to.TMo,., also by SrO^ Pe^and th* 11 Its. r.n 
short, any ftbrticonductor enay b<* used which ia capable 
Of producing sufficient photoeleoti: ic current In 
response cvoo to nati/cftl light* Mtfo, th* 
?;omi conduct- 0* frmy be formed in* cany other fashion than- 
that desrihefl Uo/rcinfeef ore* Foe oxaiRple, powrfurud U'i, 
7,r, Po and the Ukfc is sintered at a high t*atporattire 
or &Uut&-BlSapc<* -Ti; ?,r, F* ami tho lixe i.p treated by 
electrolytic fjxida t±'o.n, t lift TO b? produc^'H) »l'iO, jr 7.rr> v 
, POj, , res poet ively. Still fnrthri.c, powder 




if" 
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aemioonduetui uaed. as ti raw cimtfiViftl may directly 
nnde^qo ^rouHure mouldinq or sintering proceBB, ox i\ 
Bern ircorKkic tor layer may bo formed orx aft approbate 
base plate by a Cyj) method, j vacuvro deposition 
method, a sputtering meUind, «o ion plating ruok-hod and 
the lifce* 

On thft othoz hanrl, i£ the eurfactj of the 
Somiconduotoo foc-sre a met a* vhich ia a gon3 conductor, 
It becomee easier to can&e tho roduction ve&crtion on 
bhO surface of? fcliG Bern iconduc bur. Especially if a 
precious moral aucty. ae, Pfc Is Employed as tho metal 
borna on the surface, the me l.A I acts like <* cratulyBis 
in response bo ^va oration oO hydrogen to Inrrcodtfa the 
effect 1.n khO mouthy fclao« <*ven if any othor metal 
than Pt such as Ftf, An, Ag or a comb i nation thereof or 
Ti or <ri alloy and the HVe Owployod, the «?foot 1b 
unhanced com pa nod with the 00 when the semiconductor 
ftloii<i 1b emp\civ^c(< 

The good conductor b' limy comprise., In addition bo 
Ti r various kinda of a tainted stool, 70 alloy, Ag and 
Ag -alloy and. othors- 

U'he cr>n f: iy urat i on <> I: the body J may be 
OOrtvonieivfcly nftdtftodf thus, bhe present, dnveiibicm 1b 
aot limited bht> one f;liown in the accompanying 
drawings* Per; sample, in fch? case of tho' body 3 
tfhuvn in PS.g. f mid ±u f .1 g* J(k>, the brufth fit may not 
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he needoti- in thJs easu, the tooth ore v/ashod, e,cj. 
fcy vauhixt«r iliyuld jot tod from a portion of the body. 

?.lg. 5 showB a tdOLJk bruflh a? ano Lhex enibo<tf iflOnt 
of the del* bill hygiene Novice related t-he prelum L'. 
invention. In the caaft ol thi& tooth bru.-jb, a compact 
aBmicondacbar 0 4 is ftttachotii to the cjrlp portion 2 and 
a contfuafeiva line ui extended (:h<?r.'uf rom to tJio 
inaert.t.nt* portion 1, thuraby fnna.lny a conduot-ivo 

Fig* b' Showa a tooLh bruah a» cbill another 
embodiment n£ the dental hygiene <tev.Lco related to the 
present iDV&ution* This tooth brush has a va*ftr- 
dopositiiig groove- 9 In placo of the conductive line 8 
shown lu Fi<*. 5. 

Pier- ? ehavu a tootfi btiufh bb a SdrthBx 
embodiment i>0 tho dental hygiOJiu device, re Ute 0 to fcho 
preaent Invention. In hoi* case, a body 13 is used 
na a conductive pa5;?.ayo cia be1,nq formed o I? a 
conduof;ivo mottria Uanharmf ul for ftjjo human body). 

Vlqx. 5 through ? Sbuv embodiments of th« <fc»ntul 
hygiene dovice hsvJoij a sem looaductor , a direct 
current! ffoucca and * conductive member. ' in place of 
these, hhe ilovice ma.? have a r.liio layer Lyo» 
yumiconrincf.oc without uafrifl the. direct Querent source 

Further, th* inserting portion *1 may be formed 
tfopDratfcX.v 'from -the gr:ip port Loo such that thv 
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inseurtincj portion 1 iraiy be 4etaoJialili» fron the iatLor. 
with this arvAnqiXaojit, even if t:t& bcunh 1a impianfcfc** 
in thu iiiBfiirtlng portion 1 ma? we ay: duo to ubb, t;tio 
tooth brush may he. ?:ouuato<2iy used by r^piaoinr) only 
S fclic insurting portion 1 without thrown? tiwiiy the 

whoiu tooth bruBh, Ji\ addition to tht.fj economic 
itMttt, thiB arrangement lUGy [jrovicla another; /jtivftntzujo 
o.t* oonvBolencn plinco it becomsb easier to cloun the 
our face of tl\a so mi conductor, 
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Mja'NlAOL' OP MIA »j:«L;c.OSUltP. 

<\ d«nfc*l hygiene ciovJ.oo havf.„y 8 body tt .U h £lJl 
insert;..,, por.-t.lon diB P o«:ocl to be .l^orta* into „ ,„r,ulh 
mul tn re Bi r,o.,d to watof and/or spu tu» ami n-fype 
ott-fcxmaucfer in f;ho b(Jfly ^ ^ 

cau.,i„ y * photocaUlyet. reaction ^ being « t leiinb 
partially insetted .i. uto tho «ouCH to oo»e into eootaofc 
KI.LI. fchn water; and/or Return, the n-type ao«i«ooduetoi: 
being formed as « tftl* laye* on » 8tlrC ^ ol , fl 
oonnx.et.tvo .^b B r ( A h«, a dental hy.,U, lD rjovicn 
hivJiu, a l>od.v *ith an io*«,.t±ng portion fl.i speed to b„ 
i»»«t.4 Into k .eubh and to respond to w«ter (in «i/o* 
Mfofm and an ,^-typ* ^conductor BCcorwxtatod in cl.o 
body and adapts fox fusing , photoelectric epical 
i-^otion a* tajng at least partiiiJiy ineevtod Into the 
-oath to com into contact wJ.Lh !■.)„> «iw « ud/or 
■P»U«, « diroct current xnico deposed ]„ t >, 0 bftat , 
«»d connected to the K.i^ddot^ and a cjoocl 
oonrtuotov «i«p OC «a it, the body «»jui.otftU to the 
110.1/wnduel-o,. A* .tho inscxting portion is inn.xrt^ 
into tfc* ,r JC > U t-lj r the n-typo semiconductor, the direct 
eif*i- M ,t. MU rc A *rjd the good conductor oct l,o< ie tUo/-»il:l, 
in constitute a circuitry. 
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Fig.1 
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Fig. 3(a) 
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TOR EMBODIMENTS OP TKB lUVSNimv ZCT WHICH AN EXCLUSIVE 
PFOPBfc'I'X OH PRIVlXSGlfr IS O/AIMJSO ARE PEFIUWC) jtQ FOLLOWS: 



1. JV dental hygteoc dovice, com^riaingj a body having tm 
inserting ports o\\ rUapoaed to bo Inserted Inbo a month and" 
to respond tD water end /or; prputtim; and an n-LypB 
semiconductor accotainodated in roid body and adapted for 
causing a photocatulYSt reaction as bcliig at least partially 
inserted jnto bhe tnouth to dam© into nontact with the water 
ana/or sqputum; said n-typo srem£ conductor being formed as a 
thin layer having a thlcfcness ie* a than 1 M>*\ on a surface 
cf a conductive member. 

2. a don b el hygiene device, comprising: a body having an 
inaerbing portion disposed to be inserted into a mouth and 
tu respond to water and/or epuluai; and an n-type 
aBmicondtictor accomodate/} in sale* body and adapted for 
causing a. photoolectr.ic chemical, reaction as bolng at loast 
partially inserted into the mouth to come Into contact ttlth' 
the* water end/ur sputum tfaid n-*Uypa semiconductor being 
formed as a thin layer having a thicfcncsrj less than l on 
a surface of a canctuctlvs riiBmber; a direct current pource 
disposed in said body and connects to said semiconductor; 
and a good conductor disposed in said body and connected to 
said tfenvlconductor; wherein, a* said inserting portion is 
inserted into tho rnuuth, said n-type semiconductor, said 
direct current sQintce and aaid good conductor act together 
to constitute* a circuitry, 

3. A dental hygiene, device, as claimed in cleiro 2, where 
tfuid good conductor comprises a metal having a good 
corrosion resistivity* 

4. A dental hygiene dnvicH, as claimed in claim 3, ttherBSn 
i?a.id metal having a. goon" corrosion resltivity is selected 
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fran the group including RtalnloasK tfteal, 'XI, Tl alloy, hi 
alloy, prociouu me tain and prccioua metal alloys. 

5, A dental hygieno devics, n<? claimed in claAm 1, wherein 
said ji-type semiconductor is selocLod from the group 
including Ti02# ZrOrj r 'tfe2°3 - 

6* Ft, donbal hygiena device, aa claimed iti claim wherein 
said n-typa semi conductor is? selected from the grouo 
incJ.ucHng 'flo^, 2rO^, t?o 2 03' 

7. A tfaatal bytjlenB devico, as claimed in claim S or 6 r 
wherein said n-tyue semiconductor bears Pt on a surface 
thereof . 

B, A 6eata.i. hygiene dBvlcfc, as claimed in claim 5 or t 
whe-rein sold n-type serai conductor boaro on a surface thereof 
any one Helectod froro the group including Ti alloy, any 
other precious wtals than Pt or alloys formal thereof, 

94 A dental hygleno device, as claimod in claim G, wharsin 
said n-typo seittic-ondiicfcor neloctBo: from the group including 
T10 2 , Zr0 2 and TTe 2 0 3 iff formed by sin teeing at, a high 
t©mpei:s.tijre Ti, Zi and n<e in tho forja ot powSor, 
respectively , 

\D< A dental hygiene device, a* claimed in claim 9 f wherein 
said 'l'i0 2 to obtained by re3-heating Ti at a temperature 
. between 1200 ta 15ttu°C for 2 to 10 minutes- 

11, a dental, hygiene dovlco, as claimed in claim 5 or &, 
wherein said n-Lype- arami conductor sol©cted from the -group 
including HiOj, sti70 2 and PC5 2 0 3 ia* obtained, by an 
. BlBctvolytic oxidation of Tl, Jfr, nnd Fe, respectively. 
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1%. A dontal hygiene device, as claimed in cloim l or 2, 
whe-rcJn stxiG, n-typo ifemiconduoUoc ±3 obtained ua 
semiconductor powder used a?j a raw material therefor* ia 
tioated by a mobiiod selected from the group iucluding a 
pressure maiading, aint.erino, cvn„ v«cm» ctepoiiiUon, 
sputtering ond Ion plating* 

L3, a dental hygiene ctevlco, ad claimed in claim i or 2, 
t wliBrein said inserting portion is formed separably fix)m 
said grip portion So as to bo detachable from t*ie same. 

14. A dental hyefiuns awlc« f aa claimed in claim x or 2, 
wherein said n-typa semiconductor haa a leading edgo thereof 
toward asid inserting portion disposed adjacent a brush 
provided at said ins Dating portion. 
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